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Abstract 



In accordance with the disclosure, the plasma dry 
cleaning rate of the walls of semiconductor 
process chamber (102) can be improved by 
placing a non-gaseous dry cleaning enhancement 
material In the position which was occupied by 
the workpiece (104) during semiconductor 
processing. The non-gaseous dry cleaning 
enhancement materials Is either capable of 
generating dry cleaning reactive species and/or of 
reducing the consumption of the dry cleaning 
reactive species generated from the plasma gas 
feed (108) to the process chamber. When 
process chamber non-volatile contaminant 
deposits are removed from plasma process 
chamber suri'aces during plasma dry cleaning by 
placing a non-gaseous source of reactive- 
species-generating material within the plasma 
process chamber, the non-gaseous source of 
reactive-species-generating material need not be 
located upon or adjacent the workpiece support 
plateform: however, this location provides 
excellent cleaning results in typical process 



chamber designs. 
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(2) 

1 

(b) m^n^i^ys^K^mYj^m^mi^mm.'^^^ 

(c) StriB¥«^y^D-feX5^^>A-&X^-/y (b) \Z 

^m»mm^<o^-i7\:!:-7.\z^r)0ii,mmz^mtsnx 

mT^^n<o&m\z^\^^xy^X'r^f^:^7.^^<D^j!^ 

^^m^m 1 \zmm<Dm»K:^^. 
«is*Ji3 {zfsm(om^it:sm. 

±\zmm^mmmoyikw.^^'r^&»x^^m^m3\z 
mm(D^\z^m^h^mi^x$>^m:»m i jc:S2«co»» 

m^^ts:^-u^-x$>^m7kmi\zBm(Dmmt:^mo so 



4$M¥7- 1 5 37 5 1 

2 

1 4] g9l2:/a'feX^^>Artlcifti5^X35^^ 

^mUT^^V^ (b) {c:feViT. ^:;^^XT;&t#Jf^tt 

[fS*^ 1 5 ] *;«f xtt(3:>»SlttSiSttfl:^a^« Rl 

iiimm^^^^t.^vmt^:>5^x^^x. 

(a) #:yx^cDKJC;ttlfc^a^^^igttc^*S«S^ 

(b) WISI^;?;xtt(DS*tt{t:¥e^^««S:. «>iBI^ 

(c) m^K^^^^m^^w&f^tb^uvt'^^U'^ 

# X <^^^?f ^ibiiiicD pJ|gtt(D ^ ^ ^^s^T^^ ^ n 

(a) ¥^#:>^n-lrX^^>/tf^TffifflpTI|;^^;^Jxtt 
C0^^tSmbiixt<DPltgttCD35-5««Sr««T^X^!y 

5^1^ >Arttcft«&$nfe;^xic J; O^^T-sr/^XTtc 

»si*rsx^»yyi, 

(d) ^^x^i^ h;us$B^^v^Titrl5#a5^'(4f^Sfe®i 
;^>t^e»nsHtr^s®ff3£0»5!tti^^^^-i5'-r^x5^ 

[»*:^ 1 7 ] *##::/D'fex5^^ wtcor/^X-^fS 

W^^m^\z^\^XWL^^\^<\m^X%r^&z>^^X 
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(3) 

3 

^ flij IB:/ ^ X vm^^b<^ r«1 \z ^ <h tJ^ pJIg;^ j^St 

T^^|g*3l 1 7 X^i 1 8 WH«C0«3HCDifl^o 

[0 0 0 1] 
[0 0 0 2} 

f^stc*^7^m^t^!^t;^^, ^^^T^^r/t-f x<D1^•'f 
[0 0 0 31 ^^>nF^T^mcDX-/5^>i;/ffiS}5^fr:b 

^tsscr^^^i^jcss^iraBtJ^s. «r{c, r;v^x 

-f^m. ^ffJ^^^fJ^TagS-f >^ (*?J2 0 3 mm) <D 
>'Un>OXASffi^2 5tt:C)Xty5^>^UfcK. X^y 



#M¥7-1 5 3 7 5 1 
\t. it@«9l 5.rf>^ (#53 8 1mm) . iS$3Kj8-f> 

[0 0 0 4] i^^mt. y'^x^mi^x.y^y^^m^^ 

rc^^mmt(6TY cleaning)tCctoT. j[l3il5^v>n® 

[00051 1993^5^48 (CTilfr^nfcChang 6 
(O^mWWmS, 2 0 7, 8 3 6^tCJt> fb^^ffl^^ 

>^<Dmmm(Dm^\zmm'^ti^. mm<D:^7.iKmmm 

F6 , CF4 > C2 F6 JttXNFs ^^-^^nS. »*<^ 
[0 0 0 6] 1 9 9 3^4^ 1 3 B J;iTyff ^nfcChavra 

t ^(D^mwf^ms, 2 0 2, 2 9 i-^{c«. t;p^x 
A Rr/T 5 X -j? ^ tc SJi&e-f :t >x y 

9X^fsxu^^x}t. mmm'¥'(Dmm6^^\zi^'r^it 

[0 0 0 71 1 9 9 2^1 0^ 2 7 0{r?iff^n;^Cheu 
ng^(Z)^®!|#flFm5. 158. 644'^«. CVD (jb 

*a«si«fe) RixpEcvD c/^X'-rmmit^m^ 
mmm izmm-^n^K^^^^y/^^um^it^fa^x 

Vi. *««:'^xy\±tcKfl:^^^<^)^mSS;^^* 

m'^ri^:/x2±x\z'D\,^x\t. mm^m<Dmm<Dmz^ 

®^^^xAdt^j5SI§rtlc«$nTV^^«^T^;6lgrto 
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5 

[0 0 0 8] j2:mm(Dmmt:^mt>n^m'^. ms, 5 

^a> m2 I U y hM (^CVD:/D-feX^-\'>A*{C 
fi*53 0 0-- 1 2 0 0 s c cm. O2 :^XO$^a$^4 0 

0-9 5 0 s c cm. mtimo. h-;k m^mff^ 
mmi ooomiis m2. 54cm). ^e-utrf 
mt)^mm2. 7-5. Gu^hXcm' ^^t^. mm 

C2 Fe :^fX<^iSM*^6 0 0-'9 5 0 s c cm. O2 ^ 

xom^m^ 7oO'-iooosccm> mmf^mm i s 

D — SSOmi 1 s mo. 46 — 0. 8 9cm) . JBE 

[0 0 0 9] 1 9 9 2^2^4BtC?«Jff$nfcR J Sleg 
er<D3feH#fF^5, 0 8 5. 7 2 7^15, rtgP^JH^M 

UizX\ZXK^. (^fji<^hmO. 2'T-(^U^—h)V(D 

to 0 10] 1 9 8 8^1 1^ 2 2 BtCfiJff^nfcStar 
k e»CD*4, 7 8 6, 3 5 9^«. CFj Brt.^'^zJ 

>i^\.<n^ 'Jr/h>t$r'^tf::/^XVT->Xh$nfc 
;^X?g^ite$:fflViT> >'Ua>'^XAj&tX!y5^>i5/$n 

S7'^X'7Xy^>^::/pirxsr;^^®dt5i^$n^, 
CFa B r ^fflVi^c:a:Jcj:D:/^X-T^;£;:|§i^'ea'& 

nXVi^S. M(C, J^«$n;i^7}?U'7-<DKS^j!)ti^XA 
mm^m^-t^tz^fb. stark ^fi^^>ArtgPtC. X^y 
cial straclure) ^fdlTOb. SJSS5^-\' ^Af^JcjPU-T 

mm^^t^m^'v^^iimm'^nx^^^. mz. 

tintvxmvx\^^^ ; llSW:f^7.^y^\zmVX\t. 
#U7U l^- h«#U-i-a HtCit'^T3^<X>y5^>y$ 



(4) #118^7-1 5 3 7 5 1 

6 

xm\tf^nx\^^^. 

[0 0 1 11 E Kay a:A Dilks tZj;^"PIasma Polymeri 
zation of Fluorocarbonsin RF Capacitively Coupled 
Diode Syslem" (J. Vac. Sci. Technol. 18(l)Jan/Feb 1 
981)lCli. S'&'^M^b*$r^^Xv-^M<OfflSfPffl 

^mj^\Z. 7^^XTX!y5^>iJ^a:X^X^m^t(^«S 

10 mmmm^nx\^^^o :/'^X'^:cy^>^\z^\^^x^ 
mikz^^m^'^m'r^:^y.^m^'^^^^:\zz>\,^x\t. "i 

oday's Plasma Etch Chemistries"G*eter H Singer. Ass 
ociate Editor. Semicooduc tor InternatioDal. March 19 
88) JcMJCUX^^nXli^. X.y^>^<Dft^(Dm%\Z 

^Pi'r^rc^\z\t. ^Ts^m. ^^>/'^&titum. ^ 
mzfm't^tz\ixnu<. WiT^nTsoymgL^mmzm 

^(D^<Dmmz^^x=^m'^n^wm}^\z. :/n-tx<o 

CO 0 1 2] *Si|^fffJc^i. ±kBo, X^X^^ffllr^fc 

^X-7S^Jc:fettSi^lR^^ty:<!*5^C0«gffl*«S33^$n : 
n -i5:mT-cx :y ^ > ^ $ n;^c t;I/5 X -j? A (D^M® 

±.\zm^^m^. T;i^^x^Ay^x^xy^>i?^(7>^ 
(Dm^mm<o^m^m±t^ ; x^X'Tx^y^>i^XD 

■Ir XCDf^ A ny >^^;^X ic J; 
:bn^:/^X'T7->x hXa-lrxtcfeltS*6co:/n-kx 

40 ^mz^mr^. 

[00 13] 

Y >A*0y^xvm#ibtcii'r^^P0^<&i**r^¥tc^'r 

^M'5;5«#ffi-r^o :/^XT:p^D-tx^'VWtoaM'^ 

(D^ykm<omm\t. ^5^:^<Ha)X^X^:/^'lrXlc:feVi 

T^^5g^^"r^?5^ «^tC^^X>;;^>i/XD'feXT« 

Si^J-cab-So m^\t. ^m^-:K\z^^7)VB.-^Jx(D 

5(7 ^sx-/5=->^©i^^«co-gi$«, nmzr^z.t\z^ 
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(5) 

7 

[0 0 14] :/^xv:/D-fex5^Y>'A*<oMM±'\<?)^ 

[0 0 15] 

^a^^^J^Creactive-species-generating material) 

y^X-T^^^I^^fhOWlCiJI^^O^j^^i:^^^ 

9'^>j^p^\zWim^ti^(D'v\tu<mmmzmm'^n 

^it^mo^mt. ^i^mt:mmf3.:/yx^\zmm'r^ 
ct\z^r)±r^. »m\zY^. Kf^mt^±^*tn<o 

m\z\t^m#fmomo-i7\^-7.\zjz^x^^^n^ 40 
[0 0 16] K^mt^m±^mm(D^:»::^^^i^m 

[0 0 17] #:^x«(Z>SiBtt{t;^^^!fc**«Ji, 
Xv^^?i^>ft:(cffi(.^en^>^n'feX^ff^{c:fev^Tfl?^ 
ftT^ji&ttTfe^^b#at;^0:/^Xvyn-fex^v> 



i^BB¥7- 1 5 3 7 5 1 

--^^tTo m^^(Dit^m\t. Kf^\z^^x^cxh^ 
•r ^ <h Jc cfc 0 # A e> x^.;v^- cfc o U T 
[0 0 18] 7)V^zz^I:s(D'X'yX'^::iLy^>^tfi'f^ 

\f<DmX$>r). Z.Z,XxRXJ^y\tmi-m5(DS^^X 

[0 0 19] z<Dm\z^^^xm^'^^n^4¥:^:^ik<D^jt- 
mt^m^^itn\t. x^x-T:/D-fex^Y>/N*<^^B 

$inx$> r) . z (Dmmx\tKft-mt'^mf)m^mm!^\z 
^. ztii^cD^m^^it^mt. y^xv^^ca^i^ib:/ 

[0 0 2 0] ^SEWJ^^^^'&trffc^ifeti, :/u±x^ 

m^x$>->tz7ji^:=.^A^mit^^^m^ik<D7jv^ 
:=^^jx^mit^m^tfi^^^it^ zi hi^tusmum^^s: 
ft^mt^m^. •:f'7X'7mmiz^'ox^r^zt:f>^^tsi 
fc-^nrc. mM^^h(ox\'X/^\^>f)t^ w^m^fn^t. y 

mmt\zmmumm<D^yX'^^^yxR^^mt^m\z 

:/yx^m.^m^mz^mi3i»^mc.^m^^mr 

^n:^\zmm:^ritz.'&\(Dm^^'^t^^m\zn. chfs 

A^BJIgjft^l^U-f ^ HT^^Kapton Type 100 W Film 

[0 0 2 1] ^^m^Am\t. myk^ntz,^m:ii^:/^y^ 

>Ao:/^X'7S:^tS#fl:xS«:^^Sv^'b(DTaP^ 

^^yn^x. ^(omm^'XyX'rit^x.y^y^'r^ 

mm(D:^m^ii^-r^o ^^m(r>yjmt. (a) ^>;^< 

i:t> l'::30^^bfey7X'Tm^tfl:Slf^{c^bTRJ65tt 

i:. (b) ^^:^Xt^Hl5ttib^ai^j5K«^^$&fi^K 
XnirX^-N- >Artic«*&$n^;ilJX;6^e^^"r'5X^ 

XTtcmsb. ^^tto^jiStt^b^a^^^r^xx^;^ 

X^, (c) KXn-fex^r >A-^ffi^. X5=->>X 
(b) tc*3<.iT^#;^;x4^^^i^;^^^^^urc^»^e 
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(6) 

9 

[0 0 2 2] Um\z\t. T.J'v^ (b) a):/nirx^^ 

[0 0 2 3] ia*tc«, ^^>/^<Dmmti,zm^^^ti^ 

[0 0 2 4] ^^T, ¥^^5&li^-V>A^:/^X*Tfi 30 

[0 0 2 5] t^mmmm^^mmm^^^r^m^. y 

[0 0 2 6] ^rz:$^mm\t. h:7^-A«S 

mr^:&^\zmv^ zi<D:^m}t. (a) h 

<DKlKttfl:#a<D^fi6pJt6ttcO»Stti»ffi(non-gaseous 
potential reactive species generation source)^g 
mr^:^7'y^t. (b) K^^y^^y h:7:t-Aco« 50 



4*M¥7- 1 5 3 7 5 1 

10 

-5) 5" Y >/N'co * ^wm^^ \zm^u&:m\z^mir^ 

7.J-y^^z. (c) ^U±X^^>/mzS'Xa't7.'^^ 

^^$n^y^x-7ic#8-r^x5=-^y:/i:. (d) 

^^'^tX^^ h.'l^S^R (optical emission spectra techni 

Ques) ^m\^^x'X'yX'T9km(Dm\zm^mmmvrc^ 
[0 0 2 7] ;i(D:^m\zxn^:i. -x^x^mmto^m^z 

ynmMf)mt6L\^tdm\z^^r >nmmx^m-^ 

[0 0 2 8] ¥^flcffiS5^Y>nd^^<0 

^t^mnxh^x. z.(Dmm^^t^um^. »2 5t:3fc 

^'yX'^mmTxm^'^<oR^^it^m^^^\.x. z. 
<Dit^mti^^»^^mm^mit^m\z^m\^'>u< tt> 

^o^m^wifA. ^mm\z\t.^mi^^^^^>i'^}H<ov— 

[0 0 2 9] 3^}^:/^^/ h:7:t-A»St*SO«!H(^im 

^^r>nm&<Dm^^\zmmri^BLm^{t^miA^^ 
^mx^^:^f)m'^\y^^. 

[0 0 3 0] 

^^^fbtc:^^;^:^^, ^msLisi^na^umzm-r^. 

mzT )v^:z-o h.ms^^cD'^^^^A.tzm^^mM 
m^W^^^^z.L^I&h'X. :/0iix«£;Tco»3S;^ll 
JS0»ltcoviTl5£0J^ns. Ld^b. «E:fei) :/n-fex^ 

:ind^:/^Xv<bgfi4bi&®bT^Y>A^Md^e» 
cof§*fecoH^*<&a:^T^*;Sr/«.^2) 

X^Y >A-gM(c43i^TSS::f4:/^Xvil:^a<Dtg?t>fb 
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11 

^t^^^mm^. mmm^mmmm. xtf^=^^>^;i' 

[0 0 3 11 >/mm(7^f^^^(Dmmn^mo)9fm 
ft:^a^^»««3S^j^M;Sttfl:^a*^r^ J: ^ \zm 

\zwim-^n^. 

[0 0 3 2] ^^^mmo:>^^x^:xiy^>^'(in. 
^m^^ yn<DmM\z^i^mn^<Dn^mmm^^<mm 
T^. ^^m&M\z^^nx\^^fz.zf^x^^^mm\:. 
^n^i^»^m^ykm(D^^\zm\yxmm(Dm^^ 

^'yx^mmt^<Dmyk^o:>n®\y^)v\zm^ri. z.(d 

y^>^\t. MX\^. BCl3 , Cl2 J^ZSNi <£^tf 
(DTJU^-^J:,j:.y^>^CD^U-\^7sX\t.. mW.±<Dr 

mtK^.{.^v<\t^'^hx4^m^\^(Dmm^±^v. 

[0 0 3 4]|Ufi^l 

i^/^y-j^mm^z^rv^/ >mmm Lmz^t^/-^ ^ 
cib , CI2 , N2 xm^-^n. zn^(DWLm\t^n 



(7) if$iia^7-i 5 3 7 5 1 

12 

^nms 0 s c cmTf^*-:?/^. WlinS:t/«*«l 5 0 0-8 
OOW^mm. ynii7.^V>Affi;^{^*52 0 0-6 0 

CO 0 3 5] mi\t. X«y5^>^^r>A*l 0 OCD«^ 

m^m^o xy^y^^yy/-^! 0 oitx^x^'^^y 
A-10 2<£WI>> XyX-r^ry/^i 0 2[fqxy-^\f 
-X 1 0 4 3!>ti2l^$n^, X.y^y^m (X*y 

5^ V > h) i5x\t. :^7.^m^ 1 0 6 (oma los^m 

10 r) XyX^^f-^ >A' 1 0 2 rt'\tSAT'5« :^7s^WiW. 

io6}t. 5"Y>/ti 0 o<^)U!y H 1 1 o\zmr)mf^ 

tiTV^^o :/^Xvji. X!y5^>^^^>;^i 0 oa>^a 
gl Q 4lC^U^RFm#<^ff^tCcfc:D> XyX^^^^ 

yn \ 0 2©®«i 1 2rtrc^^-r^o 

1 2 oD^#j<7)«[# 1 1 & x>v5^>^^-v>ni 0 0 
CD mm(r» iaf^^frlcfe#T^» x^>5^>i/:^;7;H. 

(la^ii-n tClEUT. »«1 18$j1D:/^ 
XV5"i'>Al 0 2;&^^5Iii1^ao SSi0 4li. %M 

^\ximt'BL(snn'^mx^^. s«i 0 4«, 
20 x^v vy^-h.1 2 o^rJo^TsjitiCcfco, m.mz 
-rmmwLio Ams^X'yy vy^-L. \ 2 o(d±m 

12 4 tcl^<£:fe^T^^®i4:^;x 12 2 ^g^TC^iJcJ; 

^mm^n^. s«io4«, h^^rt-Ai 

2 OtcPl^r^^^[::?^^7K^$?£b. fin^?^^7K^S^ 
1 2 6;^^^A0«lfi 2 8 J; "5 (cfigr i:: i:{c J; 
0. ?^aJ;5r^pT^-t?a^S. y^X^rf^^ >A 1 0 2 <D^ffi 

1 0 2<DmM(o^m\z\'mjikwi 3 0 7&>\ ^y^^wMi 

0 6#5£<^M*^JClitt»#:i 3 2)&t, ^n^n^O#tt 
[0 0 3 6] ?^^^<7>m^tC@ITS7'-i$'«, W^Wl 

3 oRiy^ 1 3 2 ^TTcrwi 1 <z>ftg-ciR«^n;to m^m 

^T; T;P5X'^7A*«I1 0%-'l!^3 0% ; v'U=3>*!j2 
%--'4% :iS^^i?^Jl%-'4% ;ft**^8%-'2 0% \Bk 
mmtX-^-A 0% ; S^*5l3%'-4 0% ; KIS*52 0% 

xu±:^^^y;^<Dmuwzwm^nrcimmmmm 

[0 0 3 7] x^x-r^^yni 0 2\^<D^mmmHi5: 
\zmDftn^tirzumi^i 3 o;5^e>#^nfcA^«;^t^ 
^:^ai^{r^UTcD. ie'8'x^;^^-]&t;:s^/^— fe> 

[0 0 3 8] 
[SI] 
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[0 0 3 9] X>;/^>if*t«$n'5ffl31S«(0±rZitS? 
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[0 0 4 11 JElc. ^^»TOfc2s6{C?fg^ti^»0^i:ritf 

^myk^^^vx-^m^vcr^u^tmt^nt^i. cots 

#{fc;CD;^a6C0:/^X'7f^. SFe 2 5sccm. O2 2 
50 seem, 8 0 0W. 2 0 QvciT . 1SlXS=^^ >nm. 



40 timm\^rz'Xu^x^^y/'^<r>mM\t.. t;I/^-»^a^ 
50 ^>A*cDS®7&^ 6y;^^r:ij7A«sco^gsft€:K^*-rs 
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[0 0 4 4] ^mm2 

Bi-^nrz^y x^^^mmt^-^^^mmz:}^i>x. ^ 

x-^fj^^^vTc. ^m-^m^m^Lr^^t^r^m\z^ 
y)n^tirzm3k^z^\^^-c}^. m^mmm^:/u'^x^\^ 

^{t^ii^mti^^m^tircm^\zit^^\^<ufi^r:>rco ^ 

[0 0 4 5] Z.<Dmmm^\i.. X!y5^>^:/'^XV^^ 
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yn(D^^^iSR¥\^ti^miR'r^m/h\z^^^xmmr 
^ (gMc^i!if^MSf^^6 bv.-^xm^'^nrc.) . t 

n^^m. fi|]^SaiU;t±Bl::Shipley 1400-33 :7:t h 
l^i^X N<£«SL';^S^8-f >^ (*«j2 0 3mm) co*^ 

10 \zmm^^')T<D<s^f3i<h^^^%i)m^^ri^. 
v\^i?7.vmm\^j^'7y^my:cj Tji^f 

(8 0%) . i^KN-y5^;i/ (10%) ^zJ^^^v- 
u-^ (10%) itm^^-^^nrz. 

[0 0 4 6] ^T(Dm3\z\t. l^^tSmb:/o-feXJc43 

J?), :f^x^^^^>/'^mm(Dmm^±c^m\^<D$>^y' 
•fext^ 1 hwmzmrr\^iti. 

[0 0 4 7] 
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1. f--rw^a»b6C«raL;t:«15tt±. SSiicJ:OSEarr*'l-^»-)/::. ttS!f§acn:?sqt(x. ^^y/<SL 
4. «^L?^%ff(x.. 7}c«^>(ii-f vraeyuT/^^— /irissm^t^fc. 



[0 0 4 81 ^3lC-^Ae»nfc7^-iS^lcSrJtt^^> C 1 
[0 0 4 9] -mz. C Iz ;i>e>^^r^:/^XT;&t# 

ffir^ >7^smtc:>SU T-^^siii- 

mT) (Om-^lZLii'^^CfSii^^^^, 40 
[0 0 5 0] 

V u 31 > »:7 X A cosfi A # co^m w« $ n 

yxh (Shipleyl400-33 ) SScDvU n >'^X/N^^# 

ic> 0i«c^$n'5:7^D-fex5"'^>/ti oo<D:^f;;^»» 



WL^<D^n^^U^mm.^H-^ (;^2 0 3mm) "T? 
^ofcCOtC^tL, Si02 TSSSn;fc>'Un>'t7XA 

-f (^12 7mm) *T?ab::>;t. ffiv^^n^X 
nirX^ft^. BCls ;^^80sccm. CI2 ti^^O 
seem, 8 0 0W. 6 0 OmT, -?-bTM®COi&fPta 

[0 0 5 1] KaptOD ^'-f 100 HN #U-r5 H 

:7W';i'A (1ml 1> W\^m2^, 4Atm) XttCHF 
3 :6^e^3^^n^5}^Uv-T«S$nfev'Un>«^x/\ 

00 HN tSU-I'^ H:7^;PA«, 3 6 0^-4 1 01CT2 
2 8 6 3-77 {C J;ntf 3 7 

[0 0 5 2] iaig«4 
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[0 0 5 3] Mjssi^ib^s^^ pfii^j^ii 1^1 

aufc^Y>A^qifibfc», FTiR (:7-uxa^«i 
[0 0 5 4] !si2«. ff*$n)t:/^Xv^^wto:/ 
mm\t. y^^^ hJVcom^^i-J (nm) mfi: 

T^u mmitm^\zm^iE>nrzimm<D/^-'tL>^-i^ 

seem, C 1 2 8 0 s c c m, 8 0 0 W. 6 0 0m 

h (Shipley 1400-33 ) «£ac0S/U =3 >'^x/\T^^i^ 

^X'^^:? h;i/^~i?^(0;^~:/T^^o SO 
[0 0 5 5] 0 2i:0 3<i:^it-cn«, Rl^ttffc^S^ 

m^^^Tzm^. h)va)\:l-^f^^±^&tmlz±^l.x\^^ 
m^nft^mz^r)^m^tift ; y^hi^>^y^h 

[0 0 5 61 0 3*#RS'rn«v 3 0 3. 3 0 4R^^3 

0 5-e^^Ly^c;^^;^tf->:7ti, W^iio^cN^^tsit 

-mkmimm^nx\^^^ L^mvx\^^^. 
[0 0 5 7] mmms 

s^!i^dty^x*m:3«ft^fl:$nrcS^^^?^iturc^ 
h}V'T-^(Dm^^zmhxommi^mwk 

:*rftT2p«$nfca :/^Xv«. CI2 ^X3&tStaiKj2 
0 0 s c cm, Ui:t^8 0 OW, mti^ 0 OmT. ^VX 

mMum^m^ox:(D^^^m^^x^^^fir:L. m.^m so 
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»{b<^ra(D:/D-kX^v>ArtOtt, itSS-f (*5 
2 0 3mm) h U vX h««vU 3 >»:7XAT^ 

[0 0 5 8] WiA\Z\X. #nVifj:>^D-feX^'V>A')^«JL 

l2CD^f^T:/^X'7Tf^lb^nTV>^^C^^>^X^:^ h 

)V'f-^(D%-^t'^7k-^n. m^\z\mykm<r>m^\.tL 
:/D'fex5"^ WN'^o^-hiSo^fj^^T^^Xvti^fb^nr 

«*&ig> aiSit^8<>^a>:7^ KU>?xh«S'>Un 

>«^XAtC<kO«a$n;/'Co ^5tCfi5 0 3, 5 0 4SL 

^. Z.n^(D\L — ^\t,. t:~i^ 3 0 3, 3 0 4BLt/3 0 

^S$n:/^XT5^Y>A^®±tw«l«L., ::A:MtcMm$ 
[0059] 04 5^401 :S:ti^4 0 2 TlinfcSlTl^X'^ 

{b*aTfe5'5. ^mjim^^k-^p-fexcop^tcfBS^n 

Tb*p:t56lC> yn-fe:X5^-^>A^®{rf^ffl-r-6^^ 

yo-fex^ V >AM®'CcDjKji£;i4:/^X'7MMr/tci^g5 

T> V—^\L—7.'^^^'7vVyi!i—hK^n\Z^^UM 
M(Di^^tii. ^i.^ay-^^^m^^xmm^^x^^. 

^^^xm'^o^vc^mommf)^. mmm\ziir>x\^^A^wi 
&<Dmmz^r)^&x^^rc^ p. 
[0 0 6 0] ±m\^:f^:^^m(otffmf3iM.»m\z\t. 
m:^<Dmm\z^r)m^'^nft:^^^(Dmm^wi&T^M 

[0 0 6 1] 

mm<D^^] &.±mm\zmmi^rc.i:o\z. ^mm^z^ 
ntf> :/ni-x5^^>nsis±tc?^^K^nfc^fif^&cD 

[0fficDffi*;5:iJiB>^] 

[01] ^mi^mm(D:i:y^>^\zm'^\zm^^^n^:f 
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